Cell cluster formation during up-scaling of a human-mouse heterohybridoma producing a polyspecific human IgM antibody.
Up- and downstream processing of human monoclonal IgM is known to bring about problems with respect to clone stability and quantity of antibodies produced. A human B cell hybridoma producing a natural polyreactive IgM antibody (CB03) was adapted to growth in serum-free medium and scaled-up using a hollow fiber bioreactor system. The process of fermentation has been carried out continuously over a period of 4 months. In comparison to stationary culture conditions in the presence of 10% fetal calf serum, antibody concentrations in hollow fiber bioreactor supernatants were found to be significantly increased. Semicontinuously harvested supernatants contained up to 400 mg/liter immunoreactive IgM antibody. During the last weeks of fermentation, a markedly reduced number of viable cells was observed, whereas antibody production seemed to remain stable. Furthermore, we detected formation of cell clusters in the fermentor system. These clusters carried IgM on the surface and secreted immunoreactive IgM antibodies. Clusters were found to represent fusions of hybridoma cells using electron microscopy. Cluster formation was accompanied by decreased glucose consumption and lactate accumulation and was not seen during growth of other human hybridomas. We discuss these results in the content of the polyreactive binding properties of this particular antibody.